






Discoverer 37 Investigation 
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- Washington 25, IC 
1. iiscoverer 37 experienced a normal Thor boost phase but failed to ©. 
‘achieve orbit tecause of an open circuit in the 400 cycle, phase A: 
' ¢direuit to the mp which in turn resulted in loss of attitude control - aoe 
' during Agena engine burn. ; eee 


2. Telenctry records show that between .010 and .018 seconds after ee ae 








at igen the separation squibs fired the signal strength for both telenctry «2: 
eae links dropped out. ‘The acquisition transmitter signal strength also - a ua 
ele dropped out between .012 and .02h seconds after squibs fired. After. ara 


approximately .1 second link 1 and acquisition transmitter signals ; 

recovered but link 2 signal was not recovered. The recovered link 1 ‘ 

data showed a loss of link 2, 200VDC plate voltaze supply, and an as 

- open fuse in the IRP phase A, 400 cycle circuit. Link 1 data also © i ae 

indicated that the 2kKC and 400 cycle inverters were recovering from .“- a: 
an abnormal condition and recovery to normal linits wes recorded et 

within .4 seconds after telemetry signal recovery. Separation was 

verified within normal limits and @ll subsequent events wero recorded’ = 









8 normal. iy Agena engine start, hovever, the loss of phase A, te ‘ 
a 400. cycle power to the attitude gyros had rendcrod any attitude are 
“" control impossible 2 Gnd the engine-burned for only 9:46-seconds- before itiw 23 






"was shut-down from fuel starvation caused by pump cavitation. Sr 










‘ . 3. Upon isolation of the time within which the difficulty developed 
a thorough investigation was initiated concerning test and: installation 
procedures, quality assurance and pre-launch systems tests to identify "> 
any possible weakness og situation which might contribute to an under~ ~~ 
. ° standing or explenation of the difficulty experienced. No procedure 
deviations or discrepancies vhich could be related to this problem 
were found.. : 
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| _,Ralfunctions duplicated during this investigation only a short betien 
a a cycle, phase A supply resulted in Opening the ~ 
gee? fuses in the phase A circuit to the IRP, as experienced 
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"* experience an almost simultaneous loss of 2XC power to the link A 


to a single cause occurring elmost simltancous with firing of the 
separation squibs. A detailed review and analysis of all circuits for 
points where wiring errors might explain the problem resulted in the 

- determination that one such error could not,in all probability,’ result 


* "gn the condition experienced. A review of the test procedures prior to 


f, Sue oe 


Jaunch ended with the conclusion that wiring errors of the nature 


‘necessary to cause the malfunction would not esvape discovery during — 


these checks. . he ‘ 


"tt 4s emphasized here; hovever, that to logically define the Discoverer 37. 





telemetry would also have to be explained and both these fz ures related = 
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S$, Intense investigation and analysis eliminated all other ‘logical Wis& - 


modes with the exception of the following possibility: 
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a. Paysical camaga to a wire harness containing 400 cycle, 2KC, .. 


and 28V power which passes directly under one of the separation pin 
puller assemblies. 42 : 


Since the malfunctions were experienced practically coincident with 


_- separation squib functioning, it is conceivable that damage to this 


cable could result from abnormally large particle penetxation. Domage 


to the wire harness could result in a shors between. the phase A, 4OO- 


- —“eyele-cireuslt and any one of several 28VIC circuits in this harness. | 


‘Such damage could also account for an open 2KC circuit to the link 2 oat 
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telemetry. : wee ve 





6. A serious malfunction in the pin puller is ‘not predictable besed 


on design, cevelopment, qualification and quality assurance records, 
However, it is conceivable that random degrees of damage to adjacent 
wire bundles could be experienced from flying particles of eroded 


aetol or foreign material packed in the squib or inadvertantly left. 


in the pin puller assembly. f 


7. It is believes that the effort to define the Discoverer 37 nslfunction : 


has been thoroughly pursued and thet all logical failure modes which 
might explain the problem encountered have been elinineted as likely - 


"1. -. pogsibitities through careful analysis and test, with the exception of 


possible damage to she wire harness as mentioned above. No other — 


single failure mode possibility has been revealed which ties the two. 
AC power losses experienced to the time of occurance. . ae 


8 Based on the efforts outlined above to define the éifficulties 
experienced on Discoverer 37 the f 
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quent vehicles: - ~~ 


changes have been made sis 
_ effective for Discoverer 38, Proje Vehicle 2301, and all subse- | 


= a 


_ aes Elimination of fuses in primary vehicle circuits to further 
insure against abnormal transients disabling a circuits 0 
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iol. be Protect all wires vhich poss near mens pin lens ith fer te 
a ae eee Soe ees eee ne 





a Based on the efforts and the perecesve action outlined herein it ae 
is planned to launch Vehicle 2301 and Discoverer 38 ac presently 
scheduled. 


- 10. Continuing detailed investigation and testing to further cof ine the 
malfunctions essociated with this as well cs other Discoverer operations 
which have not been conclusively defined is being enphasized by the 
Contractor under the..direction of this office. A small, highly experienced 
_ analytical group is presently being formed to spend full tine in this area. 
‘This group will provide a continuing review aud avalysis effort into all . 
past and future difficulties in an effort to bring to light subtle details 
that may be overlooied otherwise. Such & group will materially aid in | 
establishing the continuity necessary for moréieffective orbit malfunction 
analysis and serve as the key tomet Lane in — Caveaha wari and dase 
of future problem arees. ty ae eer rts 5 


FOR THE COMMANDER 


SIGNED 


4 C.L. BATTLE 
Colonel, USAF 
Director 
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